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Cariogenic bacteriaAbstract Background and objective: Asthma patients can be effectively treated and controlled
with currently available medications, inhaled ß2-agonists and corticosteroids have harmful effects
on dentition. Therefore we aimed to investigate the inﬂuence of exposure to inhaled ß2-agonists
and corticosteroids on the composition of saliva as a risk factor to increase the incidence of dental
caries among children aged 8–14 years old. The study group is compared with a control group of
healthy children of the same age group.
Patient and methods: In a triple-blind analytical case–control study, children were selected
according to inclusion criteria, divided into asthmatic group1 (n= 60), who were controlled by
ß2-agonists and corticosteroids for at least six months. Control group (group II) was ﬁrst-degree
relatives (n= 60) matched for age. DMFS and DMFT index scores were recorded in both groups.
Saliva samples were collected from each child for testing electrolytes, pH, and cariogenic bacteria.
778 M.A.A.A. Khalifa et al.Results: The results showed higher prevalence of caries among asthmatics (group I) than con-
trols (group II). As well as a positive correlation between, duration of asthma and the caries indices,
Streptococcus mutans, Lactobacilli colonies bacteria count in asthmatic were higher than in controls.
Salivary electrolytes were signiﬁcantly elevated in asthmatics with caries.
Conclusion: Prevalence of dental caries was higher in asthmatics than controls. High caries inci-
dence in asthmatics related to salivary acidic pH, increase S. mutans, Lactobacilli count and med-
ication. There is a need to create awareness among dental practitioners and pulmonologists
regarding the increased caries risk in asthmatics.
ª 2014 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier
B.V. Open access under CC BY-NC-ND license.Introduction
Inhaled therapy is commonly used treatment in respiratory dis-
eases manifesting with airway obstruction such as asthma and
chronic obstructive pulmonary disease. Asthma is a serious
global health problem that usually starts in childhood and
the patient has to take inhaled therapy lifelong. The prevalence
of asthma is rising in many countries of the world [1].
Such patients continue a high dose of inhaled therapy for a
long duration. High dosage and long duration of inhalation
therapy have been closely linked with several adverse effects
on the oral tissues [2–5].
In comparison to oral therapy, the dose of inhaled drugs is
very low for achieving optimal control of the disease. Since the
major proportion of the inhaled drug is retained in the oral
cavity and oropharynx, it may interfere with the normal phys-
iology of oral tissues.
Dental caries is one of the most common chronic diseases
among children. The main bacterial agents in caries develop-
ment are Streptococcus mutans and Lactobacillus. Reducing
these microorganisms causes a signiﬁcant decrease in dental
caries [6].
There is little evidence in the literature for the association
between dental health in asthmatics and their treatment. Most
of the studies are carried out on kids and the obtained results
are contradictory [7–10].
Dental caries development is considered to involve a triad
of indispensable factors that can be concluded as bacteria in
dental plaque, carbohydrates in the diet and susceptible teeth
[11].
Theoretically saliva can affect incidence of dental caries
in four general ways, ﬁrstly as a mechanical cleaning
which results in less accumulation of plaque, secondly by
reducing enamel solubility by means of calcium, phos-
phate, and ﬂuoride, thirdly by buffering and neutralizing
the acids produced by cariogenic organisms or introduced
directly through the diet and ﬁnally by anti-bacterial activ-
ity [12].
Saliva plays an important role in oral health as it maintains
the integrity of the oral hard and soft tissues, protects the oral
tissue against immunologic bacterial, fungal and viral infec-
tions. A critical role in the prevention of dental caries has been
documented as saliva controls the equilibrium between demin-
eralization and remineralization in a cariogenic environment
[13].
Salivary buffers can reverse the low pH in plaque and
allows for oral clearance thus preventing the demineralization
of enamel. It has been suggested that in addition to theseproperties, the ﬂow rate and viscosity of saliva may inﬂuence
the development of caries as it was noticed that a salivary ﬂow
rate of less than 0.7 ml/minute can increase the risk for tooth
destruction [14].
S. mutans is the main cariogenic microorganism present in
the oral cavity, these pathogens can colonize the tooth surface
and produce acids at a faster speed than the capacity of neu-
tralization of the bioﬁlm in an oral environment below the crit-
ical pH value (less than 5.5) which results in the destruction of
the tooth enamel [15].
Therefore, several studies stated that, anti-asthma medica-
tions including ß2-agonists and corticosteroids can have harm-
ful effects on teeth. Inhaled ß2-agonists can provide an optimal
environment for the growth and proliferation of microorgan-
isms responsible for dental caries (S. mutans and Lactobacilli)
through decreasing salivary secretion [16,17].
The aim of this study is to investigate the inﬂuence of expo-
sure to anti-asthma medications (inhaled ß2-agonists with or
without corticosteroids) on various salivary compositions
and dental caries prevalence in children with controlled asthma
in comparison with healthy children.Materials and methods
This prospective analytical case control study was triple-
blind with two parallel groups. To conduct the study, 120
children aged 8–14 year old (boys and girls), (60 asthmatics
as a study group I, all the participants fulﬁlled the diagnos-
tic criteria of asthma (controlled asthma) and 60 children as
a control group II they were selected according to the inclu-
sion criteria. Children and their parents were given verbal
and written information, and they signed an informed
consent.
The inclusion criteria
(1) Children aged 8–14 year old (boys and girls).
(2) Untreated active carious lesions.
(3) No signs of either gingivitis or periodontal disease.
(4) No history of systemic antibiotic within last month of
study.
(5) No evidence of systemic diseases.
(6) Absence of orthodontic appliances.
(7) Controlled asthmatics under inhaled ß2-agonists either
alone or in combination with inhaled corticosteroids at
least of six months duration.
Table 1 Descriptive statistics for comparison of admission characteristics of both groups.
Items Asthmatic patients (NO 60) Control group (NO 60) Correlation Sig.
Mean ±SD Str. error Min Max Mean ±SD Str. error Min Max
Age 11.10 1.782 .230 8 14 10.93 1.956 .253 8 14 .026 .842
Lactobacilli level (CFU/ml) 1.80 .917 .118 0 3 .55 .910 .117 0 3 .175 .182
S. mutans level (CFU/ml) 1.48 1.049 .135 0 3 .27 .548 .071 0 2 .155 .237
DMFT level 6.82 7.285 .940 0 18 1.22 2.401 .310 0 8 .215 .098
DMFS level 17.95 19.139 2.471 0 50 2.72 5.349 .691 0 18 .201 .124
pH value 5.865 .5105 .0659 5 7 6.293 .5089 .657 5.2 7 .209 .110
Calcium level 2.548 .7031 .0908 1.1 4 2.198 .5619 .0725 1.5 3.9 .172 .188
Potassium level 31.92 8.922 1.152 14 53 26.13 7.2 .930 12 47 . 325 .021
Phosphorous level 33.65 9.679 1.250 19 52 26.22 9.222 1.91 16 50 298. .011
Sex N % N %
Male 34 56.7 39 65
Female 26 43.3 21 35
Dental caries 29/60 48.33 14/60 23.33
Salivary Composition and Dental Caries among children controlled asthmatics 779Dental examination and saliva samples
Dental examination was performed according to WHO criteria
[18].
All patients (Group I) and controls (group II) were orally
examined for dental caries and assessed for the presence or
absence of dental caries using the DMFT and DMFS indices
and recorded the scores on a dedicated dental chart. Saliva
sampling steps for all participants were carried out. Possible
ﬂuctuations in saliva microbial counts usually occur through-
out the day [19].
The investigation was carried out in the morning, between 9
and 12 o’clock. The children were not allowed to eat, drink or
brush their teeth on that day neither take medicine an hour
before the visit. Saliva samples were collected using the Versi.-
SAL 1 saliva collection device (Oasis diagnostics corporation,
WA, USA). All participants were instructed to place the
spongy part of the SAL 1 saliva directly under the tongue
and stimulate saliva secretion by binding the neck until the
sponge is ﬁlled. Saliva was then transferred into 4 sterile pre-
chilled 1.5 eppendorf tubes, one tube was used for testing elec-
trolytes, the second for testing pH, the third tube for culturing
of s. mutans and the last tube for culturing Lactobacilli bacte-
ria. Samples were Gram-stained and cultured. Afterward, the
number of S. mutans and Lactobacilli colonies in the saliva
samples were counted.
Measuring the pH was done using a pH meter (engineering
system and design (ESD) pH 5 g, USA). As regarding the sal-
ivary electrolyte concentrations (calcium, potassium and phos-
phorus), they were determined by using ion chromatography.
Microbial evaluation
The microbial analysis process was commenced within 45 min
after sample collection. For microbiological analysis, 20 ll of
saliva samples were spread on mitis salivarius agar supple-
mented with 0.2 U/ml bacitracin and sucrose (15% w/v) for
s. mutans count. Also 20 ll of saliva samples were spread on
Rogosa agar (Unipath, Basingstoke, UK) for the count of
total Lactobacilli. Both groups of plates were incubatedanaerobically (85% N2, 5% CO2, and 10% H2) into chambers
at 30 C for 3 days. The colony forming units (CFU) were
identiﬁed by morphology, size and color, and were counted
by plate count unit.
Similar data were collected from the non- asthmatic con-
trols (group II).
Demographic data containing age, sex and type of the med-
ication, duration of drug use and the method of using the spray
for the asthmatic group (group I) were recorded.
Collected data have been used for study purpose only.
Assurance was given that their cooperation was voluntary.
Statistical methods
The SPSS for Windows program was used (Statistical
Package for Social Sciences, SPSS Inc., Chicago, U.S.A.)
in all statistical analyses .All data collected, were catego-
rized, analyzed, presented in tables and shown in the ﬁgure.
A comparison of bacterial counts and sialometery within
groups were performed with a paired t-test. An indepen-
dent t-test was used to compare between groups. Critical
P values of signiﬁcance were set at 0.05.The conventional
5% level of signiﬁcance was used for all statistical tests.
The conﬁdence interval (CI) shown for any estimate is
the 95%.
Result
A total of 120 children were enrolled in the study. Sixty asth-
matic children with a mean age of 11.10 ± 1.782 years (the
study group I) and 60 non-asthmatic children with a mean
age of 10.93 ± 1.956 years (the control group II) were studied.
The descriptive statistics for comparison between the two
groups are summarized.
Table 1 Shows the mean, standard deviation and P value of
each variable (age, number of Lactobacilli colonies, number of
S. mutans colonies, DMFT score, DMFS score, salivary pH,
salivary electrolytes {calcium, potassium and phosphorus}),
in asthmatic groups and the control group.
Table 2 Shows paired sample t test differences of each
variable (age, number of Lactobacilli colonies, number of
Table 2 Paired samples t test differences between asthmatics/control groups.
Parameters Mean Std. deviation Std. error mean 95% Conﬁdence interval of the diﬀerence t df Sig. (2-tailed)
Lower Upper
Dental cares .250 .600 .077 .405 .095 3.227 59 .002
Age .167 2.611 .337 .508 .841 .494 59 .623
Sex .083 .671 .087 .090 .257 .962 59 .340
Lactobacilli level (CFU/ml) 1.250 1.174 .151 .947 1.553 8.251 59 .000
S. mutans level (CFU/ml) 1.217 1.106 .143 .931 1.502 8.520 59 .000
DMFT level 5.600 7.162 .925 3.750 7.450 6.057 59 .000
DMFS 15.233 18.808 2.428 10.375 20.092 6.274 59 .000
pH value .4283 .6413 .0828 .5940 .2627 5.174 59 .000
Calcium level .3500 .8210 .1060 .1379 .5621 3.302 59 .002
Phosphorous level 7.433 10.991 1.419 4.594 10.272 5.239 59 .000
Potassium level 5.783 9.652 1.246 3.290 8.277 4.641 59 .000
780 M.A.A.A. Khalifa et al.S. mutans colonies, DMFT score, DMFS score, salivary pH,
salivary electrolytes { calcium, potassium and phosphorus})
in asthmatic groups and the control group.
Paired samples t test differences between asthmatic and
control subgroups having dental caries and paired samples t
test differences between asthmatic and control subgroups with-
out dental caries were represented in Tables 3 and 4.
In our study we found that the incidence of dental caries in
asthmatic children 29/60 (48.33%) was higher than in control
child 14/60 (23.33%).
The results of this study show that the DMFT and DMFS
scores are higher in the asthmatic group than in the control
children. Regarding the salivary pH, asthmatic group has a
statistically signiﬁcant higher means when compared to the
control ones. High level of salivary electrolytes (calcium, phos-
phorous, potassium) in the asthmatic group was noticed more
than in those of the control group.
Control group has a lower level of S. mutans and Lactoba-
cilli count than that in the asthmatic group.
The population individually and pooled-was stratiﬁed into
with or without dental caries and sex subgroups:
(1) Male asthmatic children with dental caries.
(2) Female asthmatic children with dental caries.
(3) Male asthmatic children without dental caries.
(4) Female asthmatic children without dental caries.
(5) Male non asthmatic children with dental caries.
(6) Female non asthmatic children with dental caries.
(7) Male non asthmatic children without dental caries.
(8) Female non asthmatic children without dental caries.Table 3 Paired samples t test differences between asthmatic and co
Parameters Mean Std. deviation Std. error mean
Lactobacillus level (CFU/ML) .64286 .74495 .19910
S. mutans level (CFU/ML) 1.14286 .77033 .20588
DMFT level 9.78571 2.57737 .68883
DMFS level 27.85714 6.56163 1.75367
pH value .09286 .33389 .08924
CA value .12857 .39890 .10661
Potassium value 1.000000 7.348469 1.963961
Phosphorous value 1.21429 4.70970 1.25872In Figs. 1–12 box and whiskers charts showing comparison
of the age, number of Lactobacilli colonies, number of S.
mutans colonies, DMFT score, DMFS score (salivary pH,
and Ca, P, K, salivary electrolyte) between different subgroup.
Regarding the technique of using inhaler drugs, it was
found that children using inhalers by spacers have lower
DMFT and DMFS scores (p= 0.00).
According to our study results, there was a signiﬁcant cor-
relation between DMFT, DMFS scores, type of medication
and duration of pharmacotherapy.
Discussion
The current study supported the hypothesis that asthma may
increase the risk of dental caries among children undergoing
treatment with short-acting ß2-agonists with or without
inhaled steroids.
The present results showed that the incidence of dental car-
ies in asthmatic children(group I) was 48.33% (29/60) while in
the control (group II) was 23.33% (14/60). The present study
showed similar results to with those of McDerra (1998) who
reported that the prevalence of dental caries is higher in asth-
matic children than in controls [8].
Various studies have demonstrated that the prevalence of
dental caries is higher in asthmatic children as compared with
the healthy controls. Therefore, asthma is considered a risk
factor for dental caries, Reddy and colleagues (2003) assessed
the dental caries status of asthmatic children and reported that
dental caries were more prevalent in these children as com-
pared to the normal population [20].ntrol subgroups having dental caries.
95% Conﬁdence interval of the diﬀerence t df Sig. (2-tailed)
Lower Upper
.21274 1.07298 3.229 13 .007
.69808 1.58763 5.551 13 .000
8.29758 11.27385 14.206 13 .000
24.06857 31.64571 15.885 13 .000
.28564 .09993 1.041 13 .317
.10175 .35889 1.206 13 .249
3.242880 5.242880 .509 13 .619
3.93359 1.50502 .965 13 .352
Table 4 Paired samples t test differences between asthmatic and controlled subgroups without dental caries.
Parameters Mean Std. deviation Std. error mean 95% Conﬁdence interval of the diﬀerence t df Sig. (2-tailed)
Lower Upper
Lactobacillus level (CFU/ML) .96774 .48193 .08656 .79097 1.14452 .000
S. mutans level (CFU/ML .64516 .60819 .10923 .42208 .86825 5.906 30 .000
pH value 6.22903 .33783 .06068 6.10512 6.35295 102.660 30 .000
Calcium value .03871 .44995 .08081 .12633 .20375 .479 30 .635
Potassium value 1.45161 4.89107 .87846 .34245 3.24567 1.652 30 .109
Phosphorous value 2.74194 4.64017 .83340 1.03991 4.44396 3.290 30 .003
Figure 1 Comparison of age between asthmatics and the control with different subgroups.
Salivary Composition and Dental Caries among children controlled asthmatics 781On the other hand, Meldrum and coworkers (2001) did not
ﬁnd any signiﬁcant difference in terms of dental caries status
[8] in Gerardo Maupome´’s study [21]. The review yielded 27
studies described in 29 articles. The authors found that
researchers have investigated the hypothesized relationship
between asthma and caries by means of diverse strategies,
often using asthma cases clustered in pools of patients seeking
clinical care. The strongest methodological designs were more
likely to reveal little support for a positive association. The
authors found no strong evidence suggesting that a causal link
exists and they recommend that future research incorporating
better-deﬁned covariates and longitudinal designs is needed.
Generally in an epidemiological survey of 2012,conducted
for 472 school children aged 3–4 years , dental caries were
observed in 383 students (80.92%) and 90 students were caries
free (19.08%).The caries prevalence in boys was 39.62% (187)
and in girls it was 41.32%(195) [22].
There are evident discrepancies in the previous reports on
DMFT and DMFS scores between the asthmatic children
and the control group.
There was a signiﬁcant difference in the mean DMFT and
DMFS scores between the asthmatic children (group I) and
the control (group II). The present results were consistent with
those of Milano (1999) [23]. He detected signiﬁcantly higher
DMFT scores in asthmatic patients. However Shulman(2001) [9], Dugmore (2003) [17] and Eloot (2004) [3] found a
correlation between the use of antihistamine, corticosteroids
and anti asthma sprays with the DMFT score [17].
In the Schulman (2001) study, he found that patients with
severe asthma had lower DMFT scores as compared to the
control group [9].
Therefore, the present study showed that asthmatic chil-
dren who received anti-asthma inhalers including ß2-agonists
with or without steroids but McDerra’s under study popula-
tion received both syrups and sprays. Syrups contain a high
percentage of sugar which is a caries risk factor in children
with chronic diseases [8].
The number of S. mutans colonies was higher in the study
group and the two groups showed a signiﬁcant difference
regarding the mean number of S. mutans colonies (p= 0.00).
This conﬁrms the higher prevalence of dental caries in the asth-
matic children. In addition, a direct correlation was found
between the mean DMFT scores and mean number of S.
mutans colonies also there is signiﬁcant correlation between
the number of Lactobacilli and DMFT scores. Several studies
have been performed in this regard revealing a direct relation
between the DMFT score and the number of Lactobacilli
and S. mutans colonies [24,25].
Furthermore, a study at (2003) by Murray et al was con-
ducted in India on 372 children aged 13–15 years aiming to
Figure 2 Comparison of lactobacilli colonies between asthmatics and the control with different subgroups.
Figure 3 Comparison of Streptococcus mutans between asthmatics and the control with different subgroups.
782 M.A.A.A. Khalifa et al.estimate the number of S. mutans and Lactobacilli colonies in
the saliva and to evaluate the correlation between these two
microorganisms and dental caries. Mean DMFT was 2.41 indi-
cating a signiﬁcant correlation between the number of S.
mutans and DMFT but there was no correlation regarding
the number of Lactobacilli and the DMFT score [26]. This
ﬁnding was similar to the present results.
Finally, study were conducted on the effect of medication
type on the DMFT score. And children who received ß2-ago-
nists alone had a higher prevalence of dental caries as com-
pared to those using corticosteroids and ß2-agonists. This
difference might be due to the fact that asthma is better man-
aged in those receiving inhaled steroids. Therefore, the child’sneed for inhaled ß2-agonists (which are stronger xerostomic
drugs compared to corticosteroids) will be decreased specially
in the acute phase of the disease. Decreased use of ß2-agonists
causes less defect in saliva secretion in children under treat-
ment with two drugs and lowers the DMFT score of these chil-
dren more than those receiving ß2-agonists alone [27].
The goal of asthma treatment is to achieve and maintain
clinical control of the disease. The main treatment can be clas-
siﬁed as inhalation of controllers or relievers. Inhaled medica-
tion is available as a metered-dose inhaler or as dry-powder
inhalers. In small children, a metered-dose inhaler with a spacer
is more commonly used. Controllers are glucocorticosteroids,
which are taken every day on a long-term basis and have an
Figure 4 Comparison of DMFT between asthmatics and the control with different subgroups.
Figure 5 Comparison of DMFS between asthmatics and the control with different subgroups.
Salivary Composition and Dental Caries among children controlled asthmatics 783anti-inﬂammatory effect. Relievers are types of medication that
quickly reverse bronchoconstriction and relieve its symptoms.
The most common relievers are short-acting or long-acting
inhaled ß2-agonists. If glucocorticosteroids fail to achieve con-
trol of asthma, the addition of long-acting inhaled ß2-agonists
or anti-inﬂammatory drugs may be needed [28].
The previous studies showed a relationship between the
type of drugs specially the use of ß2 agonists and dental carries
[2]. In addition, the effect of inhaler corticosteroids on dental
caries was also documented [29,30].
Navneet Godara et al. in their study reported that Dry
powder inhaler use in patients with bronchial asthma was
not associated with a signiﬁcant risk of dental caries [31].Therefore, children receiving ß2-agonists are more suscepti-
ble to dental caries. Saliva secretion rate (SSR) in these chil-
dren is lower than that of healthy controls. Saliva is the
most important defensive factor against dental caries and the
presence of immunoglobulins and other glycoproteins in the
saliva and also its viscosity plays an important role in decay
prevention [32].
Since the dental management of asthmatic children requires
special measures which make the treatment process more com-
plicated, these children should be provided with particularly
intensive preventive dental programs. Therefore, evaluating
the dental caries status and oral health condition of asthmatic
children and teaching them the correct method of using the
Figure 6 Comparison of pH between asthmatics and the control with different subgroups.
Figure 7 Comparison of calcium between asthmatics and the control with different subgroups.
784 M.A.A.A. Khalifa et al.inhaled drugs and comprehensive preventive dental programs
may beneﬁt this group of patients.
There is a general agreement among dental professionals
that the salivary secretion and substances secreted within the
saliva inﬂuence to a high degree the strength of individual car-
ies attack, so it has been alleged that salivary composition is an
important factor in determining the prevalence of dental
caries.
The decision to collect un stimulated saliva in this study
was chosen as un stimulated whole saliva often yields valuable
information and usually correlates to clinical conditions
more accurately than stimulated saliva, this coincides with
the work of Bardow et al., 2001 [33], and Malamud et al.,
(2006) [34].The statistically signiﬁcant inverse correlation between pH
value and DMF coincides with the work of Mandel, (1974)
[12] and Zhou el al., (2007) [35] as both reported a higher
pH in the saliva of persons who are immune from caries than
in those who are susceptible. This opinion disagrees with Vit-
orino et al., (2006) [36] who stated that stimulated salivary pH
is positively correlated with the DMFT index. This conﬂict
may be due to the difference in method and time of collecting
saliva samples as the diurnal pH values differ from nocturnal
ones.
Dental caries constitute an infectious disease caused by bac-
terial infection, in which S. mutans plays an important role.
The present investigation revealed that the asthmatic group
has a higher level of S. mutans count than that of the control
Figure 8 Comparison of potassium between asthmatics and the control with different subgroups.
Figure 9 Comparison of phosphorus between asthmatics and the control with different subgroups.
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DMF which was found in this study was previously proven by
other investigators [37–39].
The inverse correlation between DMF, and salivary Cal-
cium ion concentration came in accordance with the results
of previous studies of Kedjarune et al., (1997) [40] and Cornejo
et al., (2008) [41] but it is not in accordance with Lenander–
Lumikari et al., (1998) [42] who found no correlation with
whole stimulated saliva between calcium level and dental caries.
Regarding the correlation between Phosphorous level and
DMF, the result showed that there was an inverse correlation
between DMF and Phosphorous. Phosphorous has also been
reported by many investigators to have caries prevention
effects [43].Conclusion
Finally it can be concluded that the high caries indexDMFTand
DMFS are observed in asthmatic children compared to healthy
children. The published reports give a somewhat contradictory
picture on the association between asthma and dental caries.
The current study has found supporting evidence for the higher
caries-susceptibility among asthmatic children undergoing
treatment with short-acting ß2-agonists. Higher cariogenic bac-
terial load of S. mutans and Lactobacilli colonies was seen in the
saliva of the asthmatic subjects undergoing treatment. The
results can lead to a conclusion that the undergoing treatment
with short-acting ß2-agonists may inﬂuence the caries
susceptibility among the asthmatic children. Nevertheless, the
Figure 10 Comparison of type of asthma medication between asthmatic subgroups.
Figure 11 Comparison of the method of asthma medication administration between asthmatic subgroups.
786 M.A.A.A. Khalifa et al.oral physiological changes may be due to both disease and med-
ications either directly or indirectly through their effect on sali-
vary physiology or compositions and it remains very difﬁcult to
determine the effects of drugs and the disease itself.Clinical signiﬁcance and recommendation
Special preventive and educational measures will be required
to prevent caries and other oral diseases in asthmatic patients.
Figure 12 Comparison of duration of asthma between asthmatic subgroups.
Salivary Composition and Dental Caries among children controlled asthmatics 787Awareness to pulmonologists and pediatrics for inhaled medi-
cation can change the constitution of saliva and act as risk fac-
tors either direct or indirect for dental cares.
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